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1. TIOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XuUMHUM Ha YpPOBHE OCHOBHOTO 0OmIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHOl paboyei mporpaMMbl BOCIIUTAHUS
U C Y4YETOM KOHUEMIMM MPENnojaBaHusl Y4yeOHOTro mnpeameTa «XUMUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit denepanum.

[Iporpamma o xuMuu HaET MPECTABICHUE O LENAX, OOIIe cTpaTeruu
oOy4eHMs, BOCHHTAHHMS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeamMerTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh W3YUYEHHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMxcsi, OMNpPEAeNIeT BO3MOXKHOCTU TMpeaMera s
peanuzainuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yJiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs PEAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH OO0yYaromerocs MO OCBOCHUIO
y4eOHOTO CO/IepKaHUsI.

3HaHWEe XUMHUHU CIY>KUT OCHOBOW [JIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromerocsi, €ro MpeACTaBICHU O MaTepUaIbLHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET  peajiu3allid  BO3MOXHOCTEH ISl  CaMOpPa3BUTHUS U
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH,

BHOCUT BKJIaJ, B (POPMHUpPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIesITeIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIBCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHeUu(PUKON HAYYHOTO MBINIJIEHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM
B (HOpPMUPOBAHHH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O00YyYarOIIUXCS;

crocoOCTBYET (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE
oOpa3zoBaHue 00YUYarOITUXCS.

JlanHbple HampaBiieHHs] B OOYyYEHHUHM XUMHUU OO0ECIEUMBAIOTCA CHEIUPUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCS  MEeAarormyecku



aJlalTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMUU Ha ONpPE/IeIEHHOM dTarne eé
pa3BUTHSA.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHMs OPUCHTUPOBAH Ha
OCBOCHHE OOYYalOIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX MOHATHUN XWUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPTraHUYECKON XUMHH.

CrpykTypa cojep:kaHus NporpamMMbl MO0 XUMHHM C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 Toaxoja K €€ u3ydeHuro. CoaepkaHue CKJIAIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IPE/ICTABICHUMN
pPa3HOro ypOBHS:

aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

Y4EHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

MPEACTABICHUM 00 ANEKTPOJIUTUUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.

TeopeTndeckue 3HAHUST PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSASI ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUCHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS O XMMUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPUBICUYEHUEM 3HAHUN U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiaacey.

[Ipy wW3ydYeHHM XUMHUU TPOUCXOJUT (POPMHUPOBAHUE 3HAHUUA OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUN —
BOKHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB U TEOPETUUECKUX TTOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B MPUOOLIEHUU K
Hay4YHBIM METOJaM IO3HAHUS MPU U3YUCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUHU B Y4EOHO-
MO3HABATENILHON M Y4eOHO-UCCIIEN0BATENHLCKON JIEATeIbHOCTH, OCBOCHUH TIPABHII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipn M3yueHun XMMUU HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS BAXKHOE
3HauYEHUE MPUOOPENH TaKHe 1eJH, KaK:

— (hopMUpOBaHUE MHTEUICKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM >KU3HU;

— HaIpaBJIEHHOCTh  OOydYeHHs  HA  CHCTEMaTH4YeCKOoe  MNPHOOIICHHE
oOydJarommxcss K CamMOCTOSATEIbHOM IO3HABATENIbHOM JI€ATENbHOCTH, HAyYHbBIM
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METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCIOBUM, CIIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIbHOCTH, MO3HAHUS M CaMOMO3HAHUSA, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢opmupoBanrue o0mel GYHKIUOHATBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHATh U OLEHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, MCIOJIb3Ysl 3HAHUS U ONBIT, MOJyYEHHbIC NMPU H3YUYECHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TIPOOJIEM B TOBCETHEBHOM KU3HU U TPYI0BOM
NEeSTEeIbHOCTH;

— dopMHpoBaHHEe Yy  OOYyYalOIIMXCS  T'YMAHUCTUYECKUX  OTHOIICHHH,
MOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
LEJIECO00Pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHUE MOTHUBAIIMU K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI  OOIIEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIIs M HANPABIEHHOCTH AATbHEHIIIETO
oOyueHus.

OO11ee ynCiIo YacoB, OTBEAEHHBIX JJIs H3yUEHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocraBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



2. COAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Ponp XMMUH B KU3HU 4YEIIOBEKA. XUMHUS B CUCTEME HayK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOAax MO3HAHMS B XMMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3ziesieHus CMecei.

ATOMBI W MOJEKYJIbl. XUMHYECKUE BJIEMEHThl. CHMBOJIBI XHMHYECKHUX
anemMeHTOB. [IpocThie U cio)KHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas popmysa. BaareHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHasi mMacca. OTHOCUTEIbHAA
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COECTUHEHUN.

duznyeckre U XUMUYECKHUE SBJICHHS. XUMHUYECKasl peakuus U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYAOH, MpaBMWiIaMU padOThl B JJaOOpaTOPUH U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJO0BaHUEM, U3YyUEHHE U ONKCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHHUE
¢usnyeckux (IUIaBl€HUWE BOCKA, TasHUE JIbJa, pAacTHUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJABI) U XUMHUUYECKHX (TOpEeHHE CBEYM, NMPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SIBJICHUM, HAOII0IeHnEe U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aUMOJIEVCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TMIPOKCHUIA
meau (IT) mpu HarpeBanuu, B3auMoIeicTBHE *kene3a ¢ pactBopoM cosd meau (11),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEAECHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAHUWE  PEe3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeliue npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3JIeMEHT U MPOCTOE
BelecTBo. Haxoxxaenuwe kuciaopoga B mpupojne, (pusnmueckue M XUMHUECKHE
cBoiictBa (peakuuu TopeHus). Oxkcunbl. [lpumenenue xkucnopoma. CrocoOsl
NOJIyuYeHHUsl KHUCJIOopoJa B JIabopaTOpuu M MpoMbIIUIeHHOCTH. Kpyroopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3(PEeKT XUMUYECKON peakluu, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOIrO0 3(pdekTa, pazpyieHrne 030HOBOTO CIOsI.



Bonopon — aneMeHT 1 mpocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoie,
(dbu3nYecKre 1 XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE, CITOCOOBI mofTyyeHus. Kuciaorsl
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

du3nueckne CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpEI
HacelllieHHble ¥ HEHACHIIIEHHBIE PAcTBOPBLI. PacTBOPUMOCTL BEIIECTB B BOJE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOZie U B KU3HU 4deloBeKka. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmyeckux coeauHeHuid. Oxcuawl. Knaccuduxanus
OKCHJIOB:  coyieoOpa3yroniue  (OCHOBHBbIC, KHUCJIOTHbIE, aM@OTepHbIE) W
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaruss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHMN. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [loryuyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. @usnyeckue u
XUMHYECKHE CcBoMcTBa KuUCIOT. Pan axktmBHOcTH MeTaquioB H. H. bekerosa.
[lony4deHnue KUCIIOT.

Comu. Homenknarypa conei. Ouszndeckrue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue conen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COACPKaHMs KUCIOPOa B BO3/IyX€E, MOTyUYECHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHCJIOPOJa, HaOIIOJCHNE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
npeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31laMH OKCHUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHUE, COOMpaHHE, pACIO3HABAHME UM U3y4YEHHUE CBOWCTB
BOZIOpo/a (ropeHue), B3aumoencTrue Bogopoa ¢ okcugom meau (II) (Bo3moxHO
UCITI0JIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHUE 00Pa310B BEUIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM HOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOJBI C MeETaUIaMu (HATpUEM H
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Il0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHNE N3MECHCHHUSI
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOYEH, U3yUEHHE B3aUMOICUCTBUS
okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KACIOT C METajlaMu, peakiui
HEWTpanu3aluu, MOJyYEHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTaJljia PyTrUuM U3 pacTBOpPA COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Baxuenume KIaccbl HEOPraHUYECKUX COCTMHEHUN .

Ilepuoanuecknii 3axkoH u Ilepuoamueckass cucreMa XUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIE PEAKIMHU



[lepBble MOMNBITKH KJIACCU(PUKALUM XUMHYECKUX 3ieMeHTOB. [lonsitue o
IpYIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE U IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMpOTEepHbIE OKCUIBI
Y TUAPOKCHUJIBL.

[lepnoguueckuit 3akoH. [leproanyueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa. Kopotkoneproanas u nmuaHoniepuoaHas popmel [lepuonnmuaeckoi
cucteMbl xuMmuueckux osnemeHTtoB J[. W. Menpeneesa. Ilepnogel u rpymisl.
PuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siep. M3orombl. DnektpoHsl. CTpoeHue
AJNEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuognueckonr cucremsl [l. U. MenaeneeBa. XapaKTepHUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPYyNIaM U ITEPUOIAM.

3nauenue [lepuoanyeckoro 3akoHa u [leproan4ecKo CUCTEMBI XUMUYECKUX
DJIEMEHTOB JUIA pa3BUTHSA Hayku U npaktuku. [[. U. MenaeneeB — yd€HbI u
rpak1aHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJSIpHAsE W HEMOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHN. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAVIOB M HEMETAJIOB, B3aUMOJCICTBHE
IMAPOKCUIA LMHKA C pacTBOPAMHU KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeIMHEHU).

Mesrwcnpeomemnunie céasu

Peanmuszanuss MeXNpenMETHBIX CBSA3€M NpPH M3yYEHWH XMMHM B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W TOHATHUH, SBISIONIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAY4YHBIM (DaKT, rumoTesa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTb, HAOJIOICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
paZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsll, BEIIEeCTBO, TENO, O0BEM,
arperaTHoe COCTOSTHUE BEIECTBAa, ra3, (PU3MYECKUE BETUYMHBI, EIUHHIIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/bl, CoHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJIbI, OJE3HbIE
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.
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BemecTBo M XUMHYeECKasi peaKIHsA

[lepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKUX JJIEMEHTOB /l.
N. MenpaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0B, KAJIHS, KA U UX COCTUHEHUN
B COOTBETCTBHUM C TIOJIOKEHUEM DJJeMEHTOB B llepuonnueckonn cucreme w
CTPOECHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHUYECKOM CBSA3M. THIIBI KPUCTANIMYECKUX
pPEETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTALIMYECKON PEILETKHA U
BHJIa XUMUYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KjlaccaM HEOPraHWYECKHX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX peakivil 0 pa3IuYHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIHMH BEUIECTB, MO TEIIOBOMY 3((eKTy, Mo
U3MEHEHUIO CTENEHEH OKHMCIECHUS XMMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YpPaBHEHUS.

[lonsiTue 0 ckopocth XumHueckol peakuuu. lloHsiTHe 00 OOpaTHUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHE O TOMOT€HHBIX U IeTEepPOre€HHBIX
peakuusax. llonsarue o xkaranuse. [lonsatue 0 xumMudeckoM paBHOBecuu. PakToOpHI,
BIMAIOLIME HAa CKOPOCTh XMMHUYECKOM pPEaKIUU U IIOJOKEHUE XUMUYECKOIO
pPaBHOBECHS.

OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON  PEaKLUU. CocraBnenue ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUH C  HCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dMEKTPOIUTUYECKON AUCCOLUALNN. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xuMuueckoit cBsa3u. Crenenb aucconuanuu. CUibHbIC U Ca0bIe DJIEKTPOJIUTHI.

Peakuuu noHHoro oomMeHa. Y clIoBuUsI IPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
IOJIHbIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOIUTUUECKON AUCCOIUAIUU.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THAPOIU3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMM KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M anmasa), CIOKHBIX BEIIECTB
(Xopuaa HaTpus), UCCIENOBAHUE 3aBUCHUMOCTU CKOPOCTH XUMHUYECKOW PEAKIUHU OT
BO3JCHCTBUS  pa3iMuYHbIX  (PAKTOPOB, HCCIEIOBAHHE  JJIEKTPOIPOBOJHOCTHU
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel u coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIMX
NPU3HAKK TPOTEKAHMsS] peakuil HMOHHOro oOmeHa (oOpa3oBaHue Ocalka,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUMi (rOpeHue, peakluu pasioKeHus,
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COCJIMHEHHUS), pACMO3HABAHME  HEOPraHMYECKHUX  BEIIECTB C  IMOMOIIBIO
KAUECTBEHHbBIX PEaKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucThka TajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MYEeCKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HEMeTaJlaMH, wLenodamu). XiaopoBoaopod. ConsHas KHUCIOTa,
XUMUYECKHUE CBOICTBa, TMOJy4yeHue, mnpumeHenue. JleiictBue xJjopa U
XJIOPOBOJIOPO/ia HAa OPraHu3M YesioBeka. BaxkHeiire XJI0puibl U UX HaXO0XK/IEHUE B
npupoe.

O6mast xapakrtepuctuka 3neMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEPbl. AJNIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe cBoOicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKUE U
XUMUYecKkrue cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nueckue 1 XuMUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crnenuduyeckrue). XUMHUUYECKUE pPEaKIUH, JeXalllue B OCHOBE
IMPOMBIIUIEHHOTO CHoco0a IMOJy4YeHUs: CepHOW Kuciotbl. [IpuMeHeHue cepHOU
KUCJIOThl. COJIM CEpHOM KHUCIOTHI, KAayeCTBEHHAs pEaKiUs Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWM B IpUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’KaloIllel Cpelbl COECOUHEHHMSIMH Cepbl (KUCIOTHBIE JI0XKIHU, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mast xapaktepucTtuka 3j1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
duznyeckue U XxuMudeckue cBoiictea. KpyroBopot a3ora B nmpupone. AMMHUak, ero
duznyeckrue 1 XMMHUYECKHE CBOMCTBA, NOJlyueHue u npuMenenue. Conu aMMOHus,
ux (U3NYECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
WOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOoJlydeHHe, (PU3MYECKUE U XMUMHYECKHE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W craenuduueckue).
Hcnonb30BaHME HUTPATOB U COJIEH aMMOHHUS B KAUYECTBE MUHEPATIbHBIX YI0OPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KMCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Dochop, almoTpomHbIE
Moaudukauuu docdopa, puznyueckrue U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnota, HU3MIECKUE U XUMUUYECKUE CBOMCTBA, MOJTyUYCHUE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PCHHIA.

Oo6mast xapaktepuctuka aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], aJFIOTPOITHbIE MOU(DUKALINY,
pacnpocTpaHeHHe B MpUpoje, Hru3nueckrue U XMMUUYECKHUe CBOMCTBA. AcopOuus.
Kpyrosopor yraepoga B mnpupoge. Okcuubl yriepojga, HX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MbI, [OJy4Y€HUE U
npUMEHEHHEe. DKOJIOrHYeCKrue MpoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriaepoaa (1V),
TUI0Te3a TJ00AJBLHOTO TMOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3 dexT. YroybHas
KHCIIOTa U €€ COJlM, UX (PU3MYecKue M XMMUYECKHE CBOMCTBA, MOJYyYEHHUE U
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npumeHenue. KavectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH M CEIbCKOM XO3SHCTBE.

[TepBoHa"aNBbHBIE TTOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJINLEPUH, YKCYyCHasl KUCIIOTA).
[IpupogHbIe WCTOYHUKHA YTIIEBOJOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEPTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
posidi B OKM3HM 4eloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYecKuX W
HEOPTaHUYECKUX COCJIMHEHU.

KpemHunii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, TMOJYy4YE€HUE U
npumeHenue. CoenuHeHHs KpeMHHUs B pupojie. O01ire npencTaBieHus 00 OKCu/Ie
kpeMmuus (IV) u xkpemuueBoit kuciore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BakHelIne CTPOUTENbHbIE MaTepHallbl: KEpaMHUKA, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiiembl 0€30MaCHOTO  UCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yu4eHHE 00pa3lloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOICHUE TTPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpakarolue (PU3MYECKUE M XUMUUYECKHE CBOICTBa
TaJlOr€HOB M WX COEIMHEHHHA (BO3MOYKHO HCIIOJB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOPUI0B (TAJIOT€HUI0B), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBAHUS caxapa Mo/ IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI, U3YYEeHNE XUMUUECKIX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaUYeCTBEHHOW PEaKIMU Ha CyJb(aT-uoH 1 HAOIIOCHUE TTPU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMM CBOMCTBaAMHU a3oTa, dochopa u Hux
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUIAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ocopHbIX yrn0OpeHUM, moayueHue, coOupaHue, pacrio3HaBaHUE W U3YyUYCHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIIMM HA HMOH aMMOHHS U
dbochar-uoH W U3yuEHHE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOJICUCTBUE
KOHLIEHTPUPOBAHHONW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HU3YYEHHE MOJENEH KpUCTAIUIMYECKUX pEIIETOK anMasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aiacopOlHu pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM NPOTUBOrasa, IOIYy4YEHHUE,
coOupaHue, pacro3HaBaHUE M U3YUYCHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHWE C TMPOAYKUMEW CUIMKATHOW MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 337a4 Mo Teme «BakHeullne HeMeTallibl U X
COEIMHEHHUSD.

MeTaibl 1 MX COeIMHEHUS

OO61ast XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
UX ToNokeHus B llepuoamueckoi CcHUCTEeME XUMHYECKUX JJIEMEHTOB [I.
N. MengeneeBa u crpoenust atroMoB. CTpoeHune MeTauioB. Meraminueckas CBsi3b U
MEeTajuInyecKasi  KpUCTauIMyecKass  pemérka.  DJEKTPOXMMUYECKUH Pl
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HaIpspKeHU MetamioB. dusznueckue U XUMHUUYECKHE CBOMCTBAa MeTaiuioB. OOIue
CIIOCOOBI TIONTy4YeHHUs MeTauioB. [loHATHE O KOppO3WM METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CriiaBsl (CTallb, 9yTYH, TIOPATIOMUHAN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie MeTaiuibl: MoJIOKEHUE B [lepmognueckoil cucTeMe XHUMHUYECKHUX
anemeHToB J[. WM. MenzaeneeBa, CTpOEHHME KX aTOMOB, HAaXOXIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTtpus U Kanus). OKcuibsl u
TUJIPOKCUABI HaTpusad MW Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COeJIMHEHUMN.

[IlenouyHo3eMenbHbICE METAUIbl  MAarHuii W KajdblIM: TOJIOKEHHE B
[Tepuoanueckont cucreme xumuueckux 3semMeHToB 1. 1. Menneneera, ctpoeHue nux
aTOMOB, HaXOXJiIeHUE B mpupojae. Pu3ndyeckue 1 XMMHUUECKHUE CBOMCTBA MarHus U
KaJIpITusl. BaxkHelme coequHeHnsI KanbIus (OKCHI, THIPOKCH/I, cOJn). JKECTKOCTH
BOJIbI U CITOCOOBI €€ YCTpaHEHHUSI.

AJIFOMUHUN: TTON0KeHNE B [lepuoanueckoit cuCTeMe XUMUYECKUX AJIEMEHTOB
J. U. MenneneeBa, CTpOEHHE aTOMa, HaxXOXIAeHHWE B mpuponae. Puznueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCHA
ATIOMUHHSL.

Kenezo: nonoxenue B [leproandeckol cucreMe XMuMHYECKUX 3JIEMEHTOB /I,
W. MenneneeBa, CTpoeHHME arToMa, HAXOXKIEHHE B mpupone. Pusznueckne u
XUMHYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI M conn kenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJYYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu MeETauIOB W CIUIABOB, HUX (PU3UICCKUMH
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOIECCA TOPEHHUS Kejle3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHbI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Keme3a (1)
u xenesa (II), menu (II), HaOmromeHUE W OMHMCAHUE TPOIECCOB OKPAIIMBAHUS
IJJaMEHW WOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJb30BAHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB I'MIPOKCH/IA AITFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHelime
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa u marepuanbl B NMOBCEIHEBHOM XHU3HM 4YeoBeka. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornrs npu
XHMHYECKUX 0KOTax U OTPaBIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarollew cpeabl (MpeaeiabHasi AOMyCcTUMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xumMuu B penieHun SK0JIOrM4ecKux
npooiem.

Xumuyeckuui IKCnepumenm:
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U3y4YeHHEe 00pa3lloB MaTepHalIOB (CTEKJO, CIUIABbl METAIOB, MOJUMEPHBIE
MaTepHuabl).

Mescnpeomemnuwie céasu

Peanmmsanns MeXnpenMETHBIX CBSI3€M NpPH HM3y4YEeHUM XUMUHA B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE IMOHATHS: HAay4YHbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KiIaccu(uKaluus, NEpUOAUYHOCTb, HAOIIOJEHUE,
HKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, IapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIBI.

dusuka: maTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHU]I, U30TOIIBL,
PagUOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
NOJIYIPOBOJHUKH, JTUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTka, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHYECKOE
POCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, 3KOCUCTEMA, MUHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, OJIE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.
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3. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
IO XMMHUHU HA YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JlnyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  OCHOBHOTO  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS] XMMHUU B EIUHCTBE yueOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yNbTaTbl  OTPaXAlOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMN WU
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIEIUI0, TOHUMAHUSI 3HAUYCHUS XUMUUYECKOM HAyKH B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHHUS:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax H MPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATEeIbCKOW, TBOPYECKOW W JPYTHX  BHJAAX
NESATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH TpHU
BBITIOJIHEHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ITOW yUeOHOM AesTeIbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M TOCTYNKH CBOUX TOBAPUILNECH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU W COCTABJISIONIME
OCHOBY JIJII TIOHUMAaHUsI CYIIHOCTH HAYYHOH KapTHHBI MUpPaA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAITPABJIEHHbBIE HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHS HAOJFOAACMBIX MPOIIECCOB M SIBIICHHM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YUTATEIhCKOW KYJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYYEHHUI0O M TO3HAHMIO, JH0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TMPOEKTHOW U  HCCIEIOBATEIbCKOU
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JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJI€HHOCTH M YPOBHSI 0OyuyeHUs B
JIaTbHEHIIIEM;

4) popMupOBaAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT 0, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TMpaBui  OE30MACHOCTH TpU  OOpaIlleHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Npodeccuil U TpyJa pa3InyHOro poja,
YBAKEHHE K TPYAY U pe3ybTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHbIX 3HaHUM 1O  XUMHUH, OCO3HAaHHBIA  BBIOOP
WH/MBHUIyaJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMIHON Npo(heCCHOHATBHON AESTENbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpee;

6) IK0JIOrNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKH 1I€JIeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK HICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHUE LEHHOCTH 3J0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IEHHOCTU COOJIOJCHMUS
paBHJI OE30MaCHOTO MOBEEHUS MPU padOTE ¢ BEIIECTBAMM, a TAKXKE B CUTYyalHsIX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NPUMEHSATh 3HAHUS, MOJydyaeMble MPU H3YyUYEHUU XUMUH, AJIs
pELIEeHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSL  3KOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHs TJOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTed HUX pEelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTtanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUSI MUPOBO33pEHHUSI OOIIEHAYYHBIC MOHITHUS (3aKOH, TEOPUSsl, TPUHITHIIL,
rurnore3a, (akT, CHUCTEMa, TPOIECC, DIKCIEPUMEHT U JPYyroe.), KOTOphIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbIE oOecneunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JIESITETLHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBble JJoruueckue geiicTBHA:
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YMEHHUSI HCMOJIb30BaTh MPUEMBI JOTMYECKOTO MBILIUICHUS MPU OCBOEHUU
3HAHWI: PACKPBIBAaTh CMBICII XUMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, yCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIb30BATh
MOHATHS 711 OOBSICHEHUS OTIICIBHBIX (P)AKTOB U SIBJICHHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(UKANMKA XUMHUYECKUX BEIIECTB W XUMHYECKUX PEaKIIHA,
yCTaHABIMBATh TMPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIbI M 3aKIIFOUCHUS,;

yMEHUE TPUMEHSITh B TMPOIECCe TO3HAHUS TOHATHS (MpPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHbIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JI€MEHTa), XuMuueckas ¢opMmysia U YypaBHEHHUE
XUMHUYECKON peakiuy — MpU PEIICHUH Y4eOHO-TT03HABATENIbHBIX 337a4, ¢ YYETOM
ATUX MOJICTBHBIX TIPEJICTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIIECTBCHHBIE
MPU3HAKN N3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIAEMBIX TPOIECCAX U SBICHUIX.

Bba3oBble uccienoBareibckme 1eiCTBUSL:

YMEHHE HWCIOJIL30BaTh IOCTABJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHWS, & TAKXKE B KA4E€CTBE OCHOBBI I (DOPMUPOBAHUS THITOTE3HI IO TIPOBEPKE
MPaBUIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OIbITa MO IJIAHUPOBAHHMIO, OPraHU3ALMU U TPOBEIACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIHpOBaThH 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWPATh, aHAJIU3UPOBATH W HWHTEPIPETUPOBATH HH(GOPMAIIHIO
pPa3TUYHBIX BUIOB M (OPM TMPEACTABICHUS, TIOJyIaeMy0 M3 Pa3HbIX UCTOYHHKOB
(Hay4JHO-TIOMyJISIpHAs ~ JIUTEpaTypa XHWMHUYECKOTO COJACpP)KaHWs, CIPaBOYHBIC
nmocoOus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPCUYMUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAIIHIO;

yMEHHE TPUMEHSATh Pa3IMYHbIE METOJbI M 3alpOoChl MPH IMOUCKE M OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWUMBIX [IJISi BBIIOTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7[a4 OMPEIeIEHHOTO TUTA, IPUOOPETCHHUE OTBITA B
0o0JaCTH  HMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHMSI PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSATENLHO BBIOMPATh ONTUMATBHYIO (DOpMy TIpeAcTaBiIeHUST HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXKHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UpPOBaTh B Tpolecce y4eOHOU W
HCCJICIOBATEIILCKOW JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.
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KoMMmyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:

YMEHHS 33]1aBaTh BOMPOCHI (B XOJI¢ Auaiora u (Win) IMCKYyCCUU) MO CYIIECTBY
oOcyxmaemMor TeMbl, (OPMYyIMpPOBaTH CBOW MPEUIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHUS NIPEJIOKEHHOM 3a/1a4K;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  pE3yJbTaThl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO OMbITA,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHMSI Y4YEOHOTrO COTpYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIVIACOBAHUS
no3uuil (00CyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUHM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHbBIE YHMBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOSITEIbHO OIpPEAeNATh ILENd JAEITeIbHOCTH, IUIaHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanboee 3PPEeKTUBHBIE CIIOCOOBI pelIeHUsl YYeOHbIX U
MO3HABATEJIbHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJSATh WIH KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAA C Y4YETOM
MOJ[yYEHHUs] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO peE3ysbTaTa 3asBICHHON LIEJM, YMEHUE
UCITOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

NPE/IMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJIbTATOB II0 OCBOEHHUIO 0053aTEIBHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JIaHHOW QeaepasbHOl padoyeill MmporpaMMmonu,
BBIJICJISIFOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JNeucTBuM, crnenuduueckue A TpeAMETHOM o0nactu  «XUMHS», BUJbBI
JNESITEIbHOCTH 1O  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIpPETaINH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX M HOBBIX CUTYAITUSX.

K koHniry oOyueHust B 8 ki1acce npeaMeTHbIE pe3ybTaThl HA 0230BOM yPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TMOHSATHUI: aToOM, MOJIEKYJa,
XHMHUYECKHUI 2JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS
Y HEOJIHOPOJIHAs ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJIIpHAs Macca, MaccoBas JOJISI XUMHYECKOIO
AJIEMEHTa B COCJAMHEHUHN, MOJSPHBIM 00bEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb,
AJEKTPOOTPULIATEIILHOCTh,  CTENEHb  OKUCJICHHUS,  XHMHYECKas  peakius,
KJIaccuUKaIMs pPeakivii: peakiud COCIUHEHUS, PEaKIUU Pa3I0KeHUs, peaKIuu
3aMEIIeHUs, PeakIMu OOMEHa, PK30- U JIHIAOTEPMHYECKHUE PEaKIMHU, TEIIOBOU
s ekt peakiuu, SAPO aToMa, IICKTPOHHBIA CJIOM aroma, aTOMHash OpOWTallb,
paanyc aroma, XUMUYECKas CBs3b, MOJISIPHAS U HEMNOJISIpHAs KOBAJECHTHAs CBS3b,
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WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(IpolLieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHUSI IPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUN;

WCITOJI30BAaTh XUMHUYECKYIO CHMBOJIUKY JISI COCTaBJIeHUs (POpMyJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

OTIPEJICIISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHD
OKHUCJICHUS] DJIEMEHTOB B OMHApHBIX COEIMHEHUSIX, MPUHAJICKHOCTh BEIECTB K
ONpeJIeIEHHOMY KJIAaCCy COCIMHEHMM 1o QopMynaMm, BUA XUMHUYECKOW CBS3H
(KOBaJIEHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;

packpsiBaTh cMbIch [leproanueckoro 3akoHa J{. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT UX
noynoxkenns: B Ilepuoanueckoil cucteme, 3aKOHOB COXPAHEHHSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTapo;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyio (opmy Ilepuomnueckoil cucTeMbl
XUMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymnmna)» u
«mobouHasa noarpynmna (b-rpymnmna)», Mansie U OOJBIIME MEPUOABI, COOTHOCHTD
o003HaueHusi, KOTOphle uMeTcs B Tabmune «llepuonuueckas cucrema
xuMmudeckux sneMeHTtoB J[. M. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee Yuciio
AJIEKTPOHOB U pacTpe/IeiICHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpoOBaTh  XMMHYECKUE  DJIEMEHThI, HEOPraHWYECKHE  BEIECTBa,
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0
TerioBoMy b exTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, TOATBEPKJasi OINKCAHHE MPUMEpPAMHU MOJIEKYJISIPHBIX YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMUMHYECKOrO 3JIeMEHTa Mo (opMyJie COECIMHEHHUS, MACCOBYIO
JIOJTIF0 BEILIECTBA B PACTBOpPE, MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHUYECKOU
peaKkIuu;

MPUMEHSITH OCHOBHBIE ONEPALIMU MBICIIUTEIIbHOM JIESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHECHHE, 0000IIEHWe, CHUCTEMATH3allui0, KIIACCHU(UKAIIUIO, BBISIBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBA3EU — JIJI1 U3YUEHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, €CTECTBEHHO-HAYYHBIC METOJIbI TIO3HAHUS — HAOIO/IeHne, U3MEPECHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

CJIEI0OBAaTh TPaBWJIAM TIOJIb30BAHUS XWMHUYECKOW TOCYAOW U Jab0paTOpHBIM
o0opynoBaHUEM, a TaKXkKe MpaBuiIaM oOpaIleHus ¢ BEleCTBaMU B COOTBETCTBUU C
WHCTPYKIMSIMA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB TO
MOJYYCHUIO W COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA M KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHOW MAaCCOBOW J0JIEW PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh MW IPOBOJAWTh XHMHUYECKHE OKCIIEPUMEHTBI IO
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pacrno3HaBaHUIO PaCTBOPOB IIEJ0UEH U KUCIOT C MOMOIIbIO0 HHANKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHXK U IPyTHE).

K xonity oOyuenus B 9 kijiacce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0yUaIOIIUXCSI YMEHHIA:
pPacKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHX NOHATHI: XUMHYECKUI JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHUOH, AaHHMOH, IIPOCTOE BEIECTBO, CII0)KHOE BEUIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIECHHS, XHMHYECKas
peakiysi, XMuMUYeCcKasl CBsI3b, TEIUIOBOM 2(PPEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAsT JUCCOIMALNS,
peakiy HOHHOTO 0OMEHa, KaTaau3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMBIEC U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu,
OKHCIIUTENb, BOCCTAHOBUTEJIb, OKHCICHHE M BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METaJLTHYEeCcKas),
KpUCTaJUIMYECKasl PeléTKa, KOppo3usi METaUIOB, CIIAaBbl, CKOPOCTh XUMHUYECKOU
peakiuu, npeaenbHo nonyctuMas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U TPUMEHSTH 3TH
MOHATHUS NIPU ONMCAHUHU BEIIECTB U UX MPEBPALLCHUN;
UCITIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIi COCTaBJIeHUs (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONpPENENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XHWMHUYECKHX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COE€IMHEHMH 10 (popMysiam, BUJ XUMUYECKON CBA3H (KOBaJIEHTHas, HOHHA,
METaJUINYeCcKasi) B HEOPraHMYECKUX COECIMHEHMSIX, 3apsij] MOHA M0 XWMHYECKOU
bopMmyiie, xapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPraHMUECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;
packpbiBaTh  cMmbicn  Ilepmommueckoro  3akona J[. WM. MenumeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHME: ONMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
bopmy Ileproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHS
«raaBHas noArpynmna (A-rpymmna)» u «mnodbounas noarpynna (b-rpynmna)», Maibie u
OOJbIIME  TEPUOJIbl, COOTHOCUTh OOO3HAUYEHMs, KOTOpPbIE HMEIOTCS B
NEePUOJIMYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO BJIEKTPOHOB U
pacrpe/iesieHue UX 1Mo JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B IIPE/eiax MajblX IIEPUOIOB U
IJIABHBIX TIOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;
KJIACCU(PUIIMPOBATh  XMUMHUYECKHE  DJIEMEHTbl, HEOPraHMYECKHEe  BEeIleCTBa,
XUMHUYECKHE PEAKIIHMHU (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BELIECTB, I10
TerioBoMy 3(G(}eKTy, MO0 HU3MEHEHUI0 CTENeHEeH OKUCICHHUS XUMHUYECKHX
AJIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CleUUPUUECKUE XMMHYECKUE CBOMCTBA
OPOCTBIX M CIOXKHBIX  BEIIECTB, MOATBEPKIas ONUCAHUWE MpUMEpamMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;
COCTAaBJISAITb YPAaBHEHUS DJIEKTPOJUTHUYECKON IUCCOLUMALMM KHCIIOT, LIEJIOYEN U
COJIEH, MTOJIHBIE M COKpPAIIEHHBIE YPABHEHUSI pEeaKI[Mii MOHHOTO 0OMEHa, YpaBHEHUS
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peakuui, MOATBEPKAAIOIIUX CYLIECTBOBAHWE TI'€HETUYECKOM CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA TOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTHU
NPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUAX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChbl BELIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTA MO (QopMyJie COEAMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJIUTH PAcUEThl M0 YPABHEHHIO XUMHYECKON
peakuuu;

coOMIoaTh MpaBWia IIOJB30BAaHUS XMMHMUYECKOH MOCynoil U 1a00paToOpHBIM
00OpyIOBaHUEM, a TaKXe IpaBHUJia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUMSAMU IO BBINOJHEHUIO JIA0OPAaTOPHBIX XHWMUYECKUX OIIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOTO Tas3a);
NPOBOJANTH PEAKIUH, TIOATBEPKAAIOIMINE KAYeCTBEHHBI COCTaB PAa3IUYHBIX
BEILECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cynabdpar-, THAPOKCHUA-UOHBI, KaTHOHBI AMMOHHUS W HWOHBI
W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;

IPUMEHSATH OCHOBHBIE ONEPALIMH MBICIIUTEIbHOM IESITEIbHOCTH — aHAIIU3 U CUHTE3,
CpaBHEHUE, 0000IlIeHNE, CUCTEMATU3AINIO, BbISIBJICHHE MPUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JJIl M3yYEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIMHA, ECTECTBEHHO-
HayyHble METOJbl MO3HAHUS — HAOJIOJACHHUE, H3MEPEHHEe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (PEasIbHbIN U MBICTICHHBIHN ).
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4. TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammenoBanue | Bcero Koin-Bo Koin-Bo BocnurarensHbii HOP
paznena YacoB | KOHTPOJIBHBIX | MPAKTUYECK acIeKT
/n pa6oT uX paboT
1 | 8 kaacc 20 1 2 BBIPAKATh bubnuoteka
IMO3HABAaTEIIbHEIC HOK
Paznen 1. .
UHTEpeCHl B pa3HbIx | hitps://m.edsoo.ru
HepponasanbHel MPEIMETHBIX [7t41837¢
€ XUMUYECKUE R
o0nacTax ¢ yuérom
TIOHSITUS
WHIBUIYTBHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKEHHI

2 | Baxneiimme 30 2 3 pa3BuBaTh HaBBIKK | https://lesson.aca
peICTaBUTENN UCTIOJIb30BaHUS demy-
HEOPTraHUYECKU PasIMYHbIX CPEACTB | content.myschool
X BELIECTB IIO3HaHuA, 5 .edu.ru/04/08

HAKOIUICHUS 3HAHUN
0 MHUpe (A3BIKOBas,
YHUTaTeIbCKas
KyJIbTypa,
JESITEIbHOCTD B
MH(}OPMALIMOHHOH,
1upoBoH cpene)

3 | Ilepuoanueckuit 18 1 0 JeMOHCTpHpoBaTh | https://lesson.aca
3aKOH U HaBBIKU demy-
[Meproanyeckas HaOJI0ICHN S, content.myschool
cucreMa (bakThl, OCMBICIICHHE .edu.ru/04/08
XUMHYECKHUX OTIbITa B
areMeHToB /. €CTECTBEHHOHAYYHO
N. Menneneesa. 1 ¥ TYMaHUTapHOU
Crpoenue 00JacTax MO3HaHHUS,
aTOMOB. UCCIIEIOBATENBCKOM
XuMugeckas JESITEIbHOCTH
CBSI3b.

OKHUCIUTENBHO-
BOCCTaHOBUTEIb
HBIC PEAKITUU
HUTOTIO: 68 4 5
1 9 kaacc 17 2 1 pa3BHUBaTh HaBBIKU bubnuoreka
HCITIOJIE30BAHUA 1HOK
Paznen 1. .
Pa3IMIHBIX CPEACTB | https://m.edsoo0.ru
SEHScTROH Ho3HaHH, /7412636
XUMHIECKHC HAKOIUJIEHUS 3HAHUI
peakimu 0 MHpE (S3BIKOBaS,
YUTATEIbCKAs
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KyJbTYpa,
JeSITeTTHHOCTD B
UH(POPMAIMOHHOM,
nndpoBoi cpene);

2 Paznen 2.
Hewmeramsl u
UX COEOUHEHUS

25

BBIPAXXaTh
[M03HABATEIIbHbIC
HUHTEPECHI B Pa3HBIX
MPEIMETHBIX
o0nacTax ¢ yuérom
WH/IMBU/TY aJIbHBIX
WHTEPECOB,
CIIOCOOHOCTEHA,
OCTHKEHUN

https://lesson.aca

demy-
content.myschool

.edu.ru/04/09

3 Paznen 3.
MeTtanisl 1 ux
COEIMHEHUSI

20

OpUEHTUPOBATHCS B
JIeSITEIbHOCTH Ha
Hay4yHbIE 3HAHUSI O
npupojie u
o01IecTBe,
B3alMOCBS35IX
4eJloBeKa ¢
IPUPOJHON U
COLIMAJIBHOW cpesion

bubnuoreka
IHOK
https://m.edso0.ru

[7f412636

4 Paznen 4.
XuMus u
OKpY>Karoias
cpena

-IIOHUMATh 3HAUYCHUC
H TJI00AJIBHEIN
XapakTep
DKOIOTUYCSCKUX
npobiuem, myTel ux
pelieHus1, 3HaueHne
9KOJIOTHYECKOM
KYJBTYpHI 4eJIOBEKa,
00111eCTBA;
-0CO3HaBaTh CBOIO
OTBETCTBEHHOCTH
KaK TpaXKJaHWHA U
noTpeOuTeNs B
YCIIOBHSIX
B3aUMOCBS3U
MIPUPOJIHOM,
TEXHOJOTHYCCKON U
COIMATILHOU Cpe/T;
-BBIpaXKaTh
AKTUBHOE HETIPUATHE
JIeNCTBUH,
MPUHOCSIINX BPE]
pupoJie

https://academy-
content.myschool
.edu.ru/lesson/6d
721d3d-03ef-
43e6-bd63-
€982d34d1836

UTOI'O:

68
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https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836

5. HOYPOYHOE IIVTAHUPOBAHUE

No HaunmenoBanue Tema ypoka KonunuectBo JHara KoppekTupoBka
paznena 4acoB
IU1aH baxT
1 | 8 kaacc 20
IlepBoHayabHBIE
XUMHYECKHe
MOHSATHS
1 [Ipeamer xumun. Posb 1
XUMHH B )KU3HU YEIIOBEKA.
Tena u BemecTBa
2 [Tonsarue o MeTomax 1
MO3HAHUS B XUMUU
3 [IpakTuueckas paborta No 1
1 «IIpaBuna paboTsl B
1ab0opaTOpUn U MIPUEMBI
oOparieHus ¢
1a00paTOpHBIM
00opyI0BaHUEM»
4 Huctele BelllecTBa U 1
cmecu. CriocoObl
pa3aeneHus CMecen.
5 IIpakTuyeckas pabora Ne 1
2 «Pa3nenenue cmeceit (Ha
pUMepe OYUCTKU
MTOBapEHHOMN COJIH )»
6 ATOMBI U MOJIEKYJIBL. 1
7 XUMHUYECKHUE JIEMEHTHI. 1
3HaKu (CUMBOJIBI)
XUMHYECKHX 3JIEMEHTOB.
8 [IpocTeie u clioKHBIE 1
BeIECTBA.
9 ATOMHO-MOJIEKYJISIPHOE 1
y4eHHue.
10 3aKOH MOCTOSIHCTBA 1

COCTaBa BELIECTB.
Xumuyeckasi popmya.
Banentnocts aroMOB
XUMHYECKHUX 3JIEMEHTOB.
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11

OtHOCUTENbHAA aTOMHAas
macca. OTHocuTeIbHaAS
MOJICKYJISIpHAsE Macca.

12

MaccoBas goist
XUMHUYECKOTO DJIEMEHTA B
COEINHEHNU.

13

KonunuecTtBo BemiecTsa.
Monb. MonsipHas macca.

14

dusnueckue u
XUMHUYECKUE SIBIICHUS.
XUMHYECKasi PeaKIlus.

15

[Ipu3Haku u ycinoBus
MPOTEKAHUS XUMUYECKHUX
peaKuuid.

16

3aKoH COXpaHEHHUS MacChl
BeNIeCTB. XUMHUUCCKUE
ypaBHEHUS.

17

Brerancnenns KoJIm4yecTBa,
MAacChl BEIIECTBA 110
YPaBHEHUSM XUMUYECKHUX
peaKuid.

18

Knaccudukamms
XUMHYECKHX PEaKIIHi
(coemuHeHus,
pas3IoKeHus, 3aMEIICHHUS,
oOMeHa).

19

M. B. JlomoHOCOB —
Y4YEHBIM-IHIUKIIONEUCT.
O0600mmenue u
CHCTEeMaTH3allus 3HaHUH.

20

KonTponsnas padora Nel
no teMe «BemmecTBa u
XUMUYECKUE PEAKITHI.

Baxueiimmue
NMPeACTABUTEIHN
HEOPraHU4YecKux
BelleCTB

30

21

Bo3nyx — cMech ra3os.
Cocras BO3ayXa.
Kucnopon — snemeHT u
pocToe BemecTo. O30H.

22

dusnueckue u
XUMHYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHCJICHUS, TOPEHHE).
INousarue 06 oxcuaax.
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23

Crioco0bI mosryueHust
KHUCJIOpOJia B JabopaTopun
Y TIPOMBIIIIJICHHOCTH.
IIpuMeHeHue Kucnopoaa.

24

TemoBoit a3 ekt
XUMHYECKON PEaKu,
IIOHATHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, FK30- U
SHJIOTEPMUYECKUX
peaKkuusx.

25

TommBo (HedTh, yroiab u
MeTaH). 3arps3HCHHE
BO3/yXa, CIIOCOOBI €T0
MPEOTBPAIICHHUS.

26

[IpakTuueckas padora Ne
3 o teme «llonyuyenue u
coOupaHue KHCI0pO/a,
HU3Yy4YECHUE E€r0 CBOMCTBY.

27

Bopopong — snemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupoze.

28

dusznyeckue u
XHMHYECKHE CBOMCTBA
Bonopona. [Ipumenenue
BOJIOPOJA.

29

IlonsaTue o KucIoTax u
COJIIX.

30

CriocoObI nostydeHust
BOJIOpO/a B J1aOOpaTOPHH.

31

[IpakTnueckast padora Ne
4 no teme «llomyuenue u
coOupaHue BOJ0po/a,
W3yUYEHHUE €r0 CBOKCTBY.

32

MounsipHblii 00BEM razos.
3akoH ABoraapo.

33

Brruncnenus o0béMa,
KOJIMYECTBA BEILIECTBA ra3a
10 €ro U3BECTHOMY
KOJINYECTBY BEILECTBA WU
00BEMY.

34

Brruncienusa o05EMOB
ra3oB M0 YPaBHEHUIO
peakuy Ha OCHOBE
3aK0Ha 00BLEMHBIX
OTHOIIICHUH T'a30B.
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35

duznueckue n
XUMHYECKHE CBOMCTBA
BOJBL.

36

CocraB OCHOBaHUH.
[TonsiTue 06 UHIUKATOpAX.

37

Bopa kxak pactBopuTes.
Hacepinenssie u
HEHACHIIIEHHEIE
pacTBopbl. MaccoBast 10Jis
BEILIECTBA B pacTBOPE.

38

[IpakTrueckas padbota Ne
5 mo Teme
«ITpuroroBnenue
pacTBOpPOB C
onpeacséHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO
BEILIECTBAY.

39

KonTponbnas padorta Ne2
o teme «Kucnopo.
Bonopoa. Bona».

40

OKcHABI: COCTAB,
KJ1accupuKanus,
HOMEHKJIATypa.

41

HOHy‘ICHI/Ie Hn XUMHNYCCKHEC
CBOMCTBa KHUCJIOTHBIX,
OCHOBHBIX U aM(l)OTepHHX
OKCHIOB.

42

OcHOBaHUS: COCTaB,
KIaccupuKanus,
HOMEHKJIATypa.

43

HonyquHe U XUMHNYCCKHUC
CBOMCTBA OCHOBAHMIA.

44

KucnoTsr: cocTas,
KJ1accupuKaus,
HOMEHKJIaTypa.

45

HOJ'Iy‘-ICHI/Ie U XUMHWYCCKHEC
CBOMCTBA KHUCIIOT.

46

Conu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
MOJTyYCHHS, XUMUYECKUE
CBONCTBA.

47

[IpakTuueckast pabora Ne
6. Pemenne
AKCTIEPUMEHTATbHBIX
3a7a4 1o TeMe «OCHOBHEIE
KJIACCHI HEOPTAaHUIECKUX
COCITUHEHUI.
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48 I'eHeTnyeckas cBS3b 1
MEXy Kiiaccamu
HEOPraHUYeCKUX
COCJIMHEHUH.
49 O6o0meHue u 1
cUCTEMaTH3alMs 3HAHUH.
50 KontponbHas padora Ne3 1
mo Teme "OCHOBHbBIC
KJIACCHl HEOPTaHUYECKUX
coenuHeHun".
3 | llepuoanueckuii 18
3aKOH B
IHepuoauyeckas
cHcTeMa
XHMHYECKHX
sjemenTosB /. U.
MenpeneeBa.
Ctpoenue
aTOMOB.
XumMuyeckas
CBSI3b.
OKHCINTENBHO-
BOCCTAHOBH
TeJbHbIE
peakuuu
o1 [lepBbie nONBITKH 1
KJIaCCU(PUKAITTHI
XUMHYECKHUX JJIEMCHTOB.
[TonsTHE 0 Tpynmax
CXOJTHBIX 2JIEMEHTOB.
52 [leproanueckuii 3aKoH 1 1
[lepuoanueckas cucrema
XUMHYECKUX AJIEMEHTOB
. . Menneneena.
53 Ilepuonsl, rpynmnsl, 1
MOATPYIIIBL
54 Crpoenue atomoB. CocTaB 1
aTOMHBIX sifep. M30Tomsl.
55 CtpoeHue 3JIeKTPOHHBIX 1
000JI0YeK aTOMOB
2JIEMEHTOB
[Tepuoanueckoit cucTemsl
. . Menneneena.
56 XapakTepucTuka 1

XHUMHUYCCKOI'0O 3JICMCHTA I10
€ro IMOJOXKCHHUIO B
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Ilepnonnueckoii cucreme
. . MeHnneneena.

S7

3HaueHue
IIepuoanueckoro 3akoHa
JUIS pa3BUTHUS HAYKHU U
npaktuku. . WM.
MenpeneeB — y4EHBIN,
IeAaror U rpakJJaHuH.

58

BHGKTpOOTpI/IHaTCJ'IBHOCTB
adaTOMOB XUMHYCCKHUX
9JICMCHTOB.

59

HMonnasg xummuueckas
CBA3b.

60

KoBasienTHas nosnsipHas
XUMHUYECKas CBS3b.

61

KoBasienTHas HEnosipHas
XUMHUYECKas CBS3b.

62

63

CrerneHp OKUCICHUS.

64

65

OKHUCIIUTENBHO-
BOCCTAHOBUTEJILHBIE
peaxIuu.

66

OKUCIIUTEN U
BOCCTAHOBUTEIIH.

67

Kontponbnas padota No4
o Teme «CTpoeHue
aToMa. XUMUYeCKast
CBSI3bY.

68

O060011eHue 1
cucTeEMaTHU3al s 3HAHUN.

HUTOI'O:

68

9 kJjacc

BemecrBo u
XHMHYECKHe
peaxkiun

17

IIepnoarueckuii 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKHUX HJIEMEHTOB
. . Menneneena.

3aKOHOMEPHOCTH B
W3MEHEHNHN CBOWCTB
XUMHUYECKHUX HJIEMEHTOB
NIEPBBIX TPEX MEPUOMOB.

29




Knaccudpukanus n
HOMEHKJIATypa
HEOPTaHMYECKUX BEIIECTB.

.Buapl xummudaeckoi cBs3U
Y TUIBI KPUCTATUTMYECKHUX
PELIETOK.

Kontposnbnas padota Nel
o teme «IloBropenue u
yriayOieHue 3HaHu|
OCHOBHBIX Pa3J/IeJIOB Kypca
8 Kitaccay.

Knaccudukamms
XUMHYECKHUX PEAKIHH I10
Pa3IUYHBIM IMPU3HAKAM.

[TonsiTue o ckopocTu
XUMHUYECKON PEAKLIUN.
[IonsATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKLHX.

ITonsATHE O XUMHUYIECKOM
paBHOBecuu. DaKTOPHI,
BJIMSIFOLIKME HA CKOPOCTh
XUMHYECKON PEaKIuu 1
MOJIOKEHHNE XMMHUYECKOT'O
paBHOBECHS.

OKHUCIIUTENBHO-
BOCCTAHOBUTEIHHEIE
peakiuu.

10

Teopus
IEKTPOIUTUYECKOIN
nuccouuanuu. CUIbHbBIE U
ci1abble AIIEKTPOIIUT.

11

HonHble ypaBHEHUS
peaKuuid.

12

XnMH4yecKrue CBOMCTBA
KHCJIOT 1 OCHOBAaHWH B
CBeTe MpecTaBIeHul 00
AIEKTPOJIUTUYECKON
JHICCOIMAIINH.

13

XuUMHYECKHE CBOMCTBA
COJIeil B CBETE
MIpe/ICTaBICHUH 00
AJIEKTPOJIUTHUYECKON
JIMCCOITHAIIHH.

14

[TonsiTue o ruaponuse
COJIeH.

15

O0600meHne 1
cUcTeMaTH3alys 3HaHUH.
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16

[IpakTuyeckas pabora Ne
1 no teme: «Pemenne
HKCIEPUMEHTATBHBIX
3a/1a9».

17

KonTponbnas padora Ne2
10 TEME
«ONEKTpOIUTUYECKAs
JMCCOLMALUS.
XUMHUYECKUE peaKI1U B
pacTBopax».

HeMmerananl u ux
coeIMHEeHUus

25

18

OOmass  xapakTepUCTHKa
raJIOreHoB.  XUMHUYECKHE
CBOMCTBAa Ha IpUMEpE
XJIopa.

19

XnopoBogopoa. ConsiHas
KHCJIOTA, XAMHUYECKHE
CBOMCTBA, MOJTy4eHue,
MIPUMCHCHHE

20

[IpakTuueckas pabora Ne
2 no teme «llonyuenune
COJIIHOW KHUCJIOTHI,
HU3y4YEeHUE €€ CBOWCTBY»

21

Breruucnenus no
YpaBHEHUSIM XUMHYECKUX
peaKuuii, €Clii OJJUH U3
peareHTOB JI1aH B U30BITKE

22

OO01mas xapakTepucTUKa
aneMeHToB VIA-rpynmsl

23

AmnnoTponHsle
MOAU(HUKAIIUHU CEPHI.
Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJIE.
XHUMHUYECKUE CBOKCTBA
CepBHI.

24

CepoBomopoi, CTpOeHHE,
¢buznyeckue u
XMMHUYECKHE CBOMCTBA.

25

Oxkcuppl cepsl. CepHas
KHCIIOTa, (PU3NYECKUEe U
XHMHYSCKHE CBOMCTBA,
MIpUMEHEHNE.

26

XUMUYECKUE PEAKIINH,
JIeXKAaIIe B OCHOBE
MIPOMBIIIIJICHHOTO CrIoco0a
MIOJIyYEHUS CEPHOU

31




KHCJIOTEI. XUMHYECKOE
3arpsi3HEHUE
OKpYKaroIlIeu cpeibl
COEIMHEHUSIMHU CEPBI.

27

Briuucienne MmaccoBoit
JIOJIX BBIXOJIa IIPOJIYKTa
peakiuu.

28

OO6mas xapakTepucTuKa
3JIEMEHTOB V A-Trpymniibl.
A30T, pacpocTpaHeHue B
npupoae, hpuznueckue u
XUMHYECKHE CBOICTBA.

29

AMMuak, ero ¢puznyeckue
Y XUMHYECKHE CBOMCTRA,
MOJIy4EeHUE U
MIPUMEHEHUE.

30

[IpakTnueckast padbora Ne
3 o teme «llonyuenue
aMMHaKa, H3y4eHHe ero
CBOMCTBY.

31

A3oTHag KHuciIoTa, e€
¢busnyeckne u
XHMHYCSCKHE CBOMCTBA.

32

Hcnonp30BaHne HUTPATOB
U COJIEW aMMOHUS B
Ka4yeCTBE MUHEPAIBHBIX
ynoOpeHuil. XuMudeckoe
3arpsAA3HEHUE
OKPY’KaIoILleH cpeabl
COCIMHEHUAMU a30Ta.

33

®docdop. Oxenn pochopa
(V) u pocdopnas
KHCII0Ta, (PU3NYECKUE U
XUMHYECKHE CBOICTBA,
MOJIy4YEHHUE.

34

Hcnons3zoBanne GocdaTton
B Ka4Y€CTBEC MUHCPAJIbHBIX
ynoOpeHuit. 3arps3HeHne
MPUPOIHON CpEIIbI
¢bocharamu.

35

Yraepon,
pacrnpoCcTpaHEeHUE B
npupoae, GpuzndecKue u
XUMHYECKHUE CBOMCTBA.

36

Oxkcuabl yraepoja, ux
¢buznueckue u
XHMHYECKHE CBOMCTBA.
OKOJIOTHYECKHE
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poOIEMBl, CBSI3aHHBIE C
okcuaom yriepoaa (IV).

37

YroapHasg KUCIoTa U €€
COJIH.

38

[IpakTuueckas padora Ne
4 no teme "llonyuenue
YTJIIEKUCIIOrO Trasa.
KauecTtBennas peakuus Ha
KapOoHaT-HOH".

39

[lepBoHaYaIbHBIC TIOHATHUS
00 opraHMYecKux
BEIIECTBAX KakK O
COCIMHEHUSIX yIiIepoa.

40

Kpemnwnii u ero
COCIUHEHUS.

41

[IpakTnueckas padora Ne
5. Pemenue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxaenmne HeMeTaIbl
H UX COCIUHCHUS.

42

KonTponbnas padorta Ne3
o Teme «Baxuerinme
HEMETAJLJIbl U UX
COCIUHEHUS.

Metanasl 1 ux
coeIMHEHU A

20

43

OO01mas xapakTepucTUKa
XMMHYECKHX DJIEMEHTOB
— METaJlJIOB.
Mertannnueckast cBsI3b U
MeTajn4ecKas
KpUCTaJIIn4YecKas
pemeérka. Pu3nveckne
CBOMCTBA METAJIJIOB.

44

XHWMHYECKUE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMUYECKUAN P
HaNpsHKEHUN METAJLIOB.

45

OOmume crmocoObl
MOJyYEHUSI METAJIOB.
Cnnasel. Berancnenus mo
YPaBHEHUSIM XUMUYECKHUX
peaKuuii, €Clii OJIMH U3
pEareHTOB CONEPKHUT
MIPUMECH.

46

[TonsiTue o xoppo3uu
MCTaJIJIOB.
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47

II{enouHbIC METAILIBL.

48

OKCcHIBI U THIAPOKCHIBI
HATpHSI U KaJusl.

49

Illenoyno3eMenbHEIC
METaJLIbl — KaJIbIUA U
MarHui.

50

Baxkneiiime coeuHeHN
KaJIbIIHs.

o1

O06006111eHE U
CHCTEMATHU3ALNS 3HAHUM.

52

JKécTtkocTh BOABI U
Croco0bI €€ yCTpaHEHUS.

53

[IpakTnueckas padora Ne
6 o TeMe «KEcTkoCTh
BOJIBI 1 METOJBI €€
YCTPAHCHUS

54

AIOMUHAN

55

AMdoTepHbIe CBOCTBA
OKCHJIa ¥ THJIPOKCHJIA.

56

Keiaeso.

57

OKcHIBI, THIPOKCHIBI U
conu xene3a (I1) u xenesa

(.

58

O060011eHne 1
cUCTEMAaTH3alHs 3HAHWM.

59

[IpakTnueckast padbora Ne
7. Pemienue
IKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
«Baxnenmme MeTaIbl 1
WX COCAUHCHHSN.

60

Brraucnenus mo
YPaBHEHUSIM XUMHUYECKUX
peaKuuii, €Clii OJJUH U3
peareHToB J1aH B U30BITKE
WA COJEPKUT IPUMECH.
Brlunciaenus MaccoBoit
JIOJIM BBIXOJ1a MPOIYKTA
pEeaKLuH.

61

O0600mieHne n
CUCTEMATHU3ALA 3HAHWN.

62

Kontponbnas padota No4
no TeMe «Baxkueimnine
METAJUIBI U UX
COCTUHEHUS.

Xumusa u
OKpY:Kaas
cpena
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63 BemiectBa 1 MaTepuasl B 2
- MOBCEIHEBHOMN KU3HHU
64 YeJI0BEKa.
65 XUMHYECKOE 3arpsi3sHEHUE 1
OKPYKAIOIIEH CPEIbI.
66 Ponb xumuu B pemieHun 2
- HKOJIOTUYECKUX MTPOOIIEM.
67
68 Ob6o06menne u 1
CHCTEMaTH3aIHs 3HAHUM.
HUTOI'O: 68
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6. YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA
1. Xwuwmus, 8 xnacc/ Pymsuruc I'.E., ®eapaman @.I°., AkiinonepHoe
obmectBo «M3narenbcTBO «lIpocBemenue.
2. Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AknroHepHOE 00IIECTBO
«3narensctBO «lIpocBemienue.
3. Tabnwumpr: [Tepuoanueckas cucTeMa XUMHUECKUX 3JIEMEHTOB
J..MenneneeBa, Tabyuiia paCTBOPUMOCTH, JISKTPOXUMHUUCCKUN PSIIT
HaIpsKEHHS] METAJUIOB
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